A decreasing proportion of graduating U.S. seniors are choosing primary care specialties, such as internal medicine, pediatrics, and family medicine. 1 With this decrease, medical student's preference has shifted to residencies with controllable lifestyle, income, and shorter duration of postgraduate training. 2,3 This has been reflected in the increase in popularity of certain specialties thought to have controllable lifestyles such as anesthesiology, radiology, plastic surgery, orthopedic surgery, and emergency medicine. 1 A previous study categorized ophthalmology as a "controllable lifestyle" specialty, but none have characterized its desirability among graduating U.S. seniors over time.
A decreasing proportion of graduating U.S. seniors are choosing primary care specialties, such as internal medicine, pediatrics, and family medicine. 1 With this decrease, medical student's preference has shifted to residencies with controllable lifestyle, income, and shorter duration of postgraduate training. 2, 3 This has been reflected in the increase in popularity of certain specialties thought to have controllable lifestyles such as anesthesiology, radiology, plastic surgery, orthopedic surgery, and emergency medicine. 1 A previous study categorized ophthalmology as a "controllable lifestyle" specialty, but none have characterized its desirability among graduating U.S. seniors over time.
There are reasons to believe that ophthalmology may not be as sought after as it has been anecdotally believed to be. Medical students in the United States are no longer being consistently exposed to ophthalmology. 4 Without preliminary exposure to the field, medical students do not have the opportunity to evaluate the profession and select it as a career path. While ophthalmology and other surgical subspecialties have traditionally been characterized as among the most desirable and competitive specialties,
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Abstract
Background Medical students in the United States are inconsistently exposed to ophthalmology. Not only is this eroding U.S. medical graduates' ability to diagnose and treat ophthalmologic conditions, it may potentially affect interest in the specialty. Methods To assess medical student's interest in pursuing ophthalmology training, this study sought to evaluate the match rate trend among U.S. medical school seniors applying into a U.S. ophthalmology residency and compare the trend to another traditionally competitive surgical subspecialty, otolaryngology (ENT). Results From 2009 to 2013, the rate of successful residency matching for ophthalmology increased (12% increase per year in the odds of matching [95% CI: 1.04, 1.20]), while the ENT match rate decreased (7% decrease per year in the odds of matching (95% CI: 0.87-0.99). The ophthalmology match rate increased despite the fact that the expansion in the number of graduating U.S. medical students outpaced the increasing number of ophthalmology and ENT residency positions. Conclusion The increasing match rate in ophthalmology is surprising and suggests that U.S. medical student's interest in ophthalmology may be waning. Future investigations are needed to determine the reasons behind the increasing match rate and the potential decreasing interest of medical students toward ophthalmology.
no studies have recently investigated longitudinal medical student's preferences toward ophthalmology.
Given the lack of clarity about the desirability of ophthalmology among graduating U.S. medical students, we sought to investigate the following question: Is medical students' interest in ophthalmology changing? To answer this question, we evaluated the longitudinal trend of match rates of U.S. medical students applying to ophthalmology. We also evaluated the match rates for another traditionally competitive surgical subspecialty, otolaryngology (ENT). for comparison.
Methods
We obtained de-identified and redacted match data from the San Francisco Matching Program (SF Match), 5 the National Resident Matching Program (NRMP), 6 and the Association of American Medical Colleges (AAMC) 7 from 2009 to 2013. The total number of graduating U.S. medical students was also collected from the AAMC database. 7 Institutional board exemption was obtained from the University of California, San Francisco Committee on Human Research. An author (T.H. D.) calculated the match rate trends from 2009 to 2013 among graduating U.S. medical school seniors (U.S. seniors). The match rate was defined as the total number of U.S. seniors who successfully matched in either ophthalmology or ENT residency training program divided by the total number of U.S. seniors who registered for the respective matches.
A Cochran-Armitage Trend Test was conducted to calculate the linear trend in match rate for both ophthalmology and ENT from 2009 to 2013. Additionally, an odds ratio was calculated to evaluate the odds of matching in each specialty from year to year. Finally, Fisher exact test was used to calculate the difference in overall match rate between ENT and ophthalmology from 2009 to 2013. Statistical analyses were performed using SAS 9.4 (SAS Institute, Inc., Cary, NC).
Results
The data show that from the years 2009 to 2013, ENT and ophthalmology had diverging match rates (p < 0.05) (►Fig. 1). When analyzing the odds in matching from year 2009 to 2013, ENT showed an odds ratio of 0.93 (95% CI: 0.87-0.99), corresponding with a 7% decrease per year in the odds of matching from 2009 to 2013. Conversely, when analyzing the odds of matching in ophthalmology over the same time period, the odds ratio was 1.12 (95% confidence interval [CI]: 1.04, 1.20), corresponding to a 12% increase per year in the odds of matching from 2009 to 2013. When comparing the available residency spots in ENT and ophthalmology between 2009 and 2013, ENT experienced a 6% increase in residency spots, while ophthalmology had a 0.2% increase in residency spots. When comparing the number of graduating U.S. medical students from 2009 and 2013, there was an approximate 11.6% increase in graduating U.S. senior medical students (►Table 1). Additionally, the comparison in the overall match rate between ENT and ophthalmology from 2009 to 2013 shows that ENT had a significantly lower match rate compared with ophthalmology (p < 0.0001).
Discussion
Overall, this study found that successful matching into ophthalmology for graduating U.S. seniors has become less competitive over time, as the odds of matching into ophthalmology have been increasing since the year 2009. In contrast, the odds of matching into ENT, a similar surgical subspecialty, has decreased over the same time period.
There may be several reasons for the increasing odds of matching into ophthalmology. Previous studies have found that factors such as controllable lifestyle, years of graduate medical education, and perceived income affect medical student's career preference, thereby suggesting that ophthalmology is not perceived to be able to fulfill these criteria as strongly as it was previously. 2, 8 Additionally, exposure to ophthalmology in undergraduate medical education continues to decrease and the increase in match rate could reflect the lack of proportional growth in the U.S. senior applicant pool compared with expansion of positions available. 4, 9 It is also possible that the increasing interest in other specialties could account for ophthalmology's increasing match rate. The creation of new specialties with a combination of relatively high income and controllable lifestyle, such as emergency medicine, or the increasing rate of compensation for other specialties, such as anesthesia, could account for the shift in medical student's specialty preference. 10 Additionally, the implementation of the requirement of residency duty hours in 2003 could also have improved the attractiveness of traditionally less-desirable residencies. 11 Previous work by Andriole et al addressed a similar question about surgical specialty preference by analyzing match rate trends from 1996 to 2000, but our results contrast with their findings. 12 This study found an increasing match rate for ENT and a decreasing match rate for ophthalmology. It is difficult to make direct comparisons between our study and the study of Andriole et al due to different methodology and match rate definition as well as differing time periods studied. Our study evaluated match rate trends from 2009 to 2013 and the study of Andriole et al evaluated an earlier time period (1996) (1997) (1998) (1999) (2000) , which is notably prior to the implementation of residency duty hour requirements. Additionally, our study differs in the definition of match rate: the study of Andriole et al defined match rate as the quotient of students who matched over the number who ranked a program. Our study defined the match rate as those who matched over those who registered for the match process. We believe that our definition of match rate more accurately represents the true match rate because there are numerous students who desire to match in a certain specialty, register for the match in that specialty, receive no invitations to interview, and thus cannot rank a program. The study of Andriole et al did not include this proportion of students, which perhaps shifted the trend in the opposite direction of our trend.
Given that ophthalmology has traditionally been regarded as one of the most competitive specialties, the increasing odds of matching is surprising. 10 Multiple studies have found that ophthalmology applicants are more likely to match if they have achieved criteria that make them a more competitive applicant such as Alpha-Omega-Alpha (AOA) membership, higher United States Medical Licensing Examination (USMLE) score, and attendance at top-ranked medical school. 13, 14 Although there has been an increase in the number of residency spots available, there has been an even greater increase in the number of graduating medical students. From 2009 to 2013, there was a less than 1% increase in ophthalmology residency spots and a 6% increase in ENT residency spots. However, there was an 11.7% increase in the number of graduating medical students, which suggests that the increase in ophthalmology match rate is unlikely to be a result of a larger number of residency spots. However, despite the increasing match rate, USMLE scores among ophthalmology applicants are increasing over time. This indicates that these data could represent a self-selecting process where some medical students may simply choose not to apply into a traditionally competitive field such as ophthalmology.
There are several limitations to this study. The primary limitation was the paucity of available match data. As we mentioned earlier, previous studies have defined match rate as the number of applicants matched divided by the number of applicants who submitted a rank list. These data are readily available on the National Residency Matching Program (NRMP) and SF Match web sites. However, we believe that this definition of match rate spuriously increases the calculated match rate because it misses the proportion of applicants who apply but receive no invitations to interview and thus cannot submit a rank list. An additional limitation of the study is the small number of surgical subspecialties included in this study. However, ENT and ophthalmology were the only surgical subspecialties in which the total number of applicants who registered for the match was available.
Conclusion
Overall, this study found that the odds of matching into the traditionally competitive field of ophthalmology are increasing among U.S. medical seniors, while odds of matching into the ENT have been decreasing. Identifying the factors behind these trends can have implications not only for these two surgical specialties but also for any specialty trying to increase its popularity among U.S. medical graduates. 
